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1 

[f#f$f#5&©l£E3] 

tnaratiii* : m i ©KmeRSr^-te* 1 ©¥«£& 
i&& * y & y ♦ sv mom y & l«ms ftfeaabB^raM 

linftsfg 2 (DummzG u mb* i ©¥^«sn 

Rffl»K* hi:***. 

iaEaaR©4 , iawi®#'* i-fc^ vt, ©a?- h 

Wu ■M^*tWW*©*Wfr*»F'S»h^ MB¥ 

t&ssi«©#iHW^*tt** y 7©b o h r 

-vh^g fiAA ufe^fc^-r siaia <fc y *»*h«ic/Jn 
a vysa *^-tz>z.t i ««©*?■ 

A^WJOKr^LT, 3«K«K 1 . 3 (im WiJ: U 

s «fc »J J&U, tffflSI8R©#IHtMCD#« «G a A s <fc y ft 
&r£&^t^£f##5U~3©e>tp. wfft**-* 

M5] tufBI nNA s te, «?: I nN x A s 
1-x »*/<t9*-*xjW*&o. 0 3- 

tME*?*3fttt : « i m^immirzm i ©¥^# 

Ml l ©te-T-JS&i: liMftSMS 2 o«meR&* U 1MB 

ms i <D¥mimmzM lt^** zmfc-tzn 2 ©4^ 
v \j«a sr^-ra^ga©*^ h t 
©j^aic^a&i^a^Tfey, 

rat** 7 ] imimmt ■, mvmtM&uifcjm, 



2) Wll-266004 

2 

ftSffcStu JHF4l58«N«SttJii: ; Tiu8S8?BM±lcjfc 
/*S*ifcM52<z>*9y KM ; ttWIHIIWHMLWcjB* 
a tU tuBBSI 1 <Z> * 9 * KM &*H/T* 1 ©#«3?!©* 

■v y 7 &t&iB?&i£MiciiAi-s& 1 <z>M£ ; %mm 2 
© * 5 y km± ww*s tu ttrsam 2 © * 5 * km & a- 

UTIB 2 ©#@S!©** 'J 7 &ttna?S&MlCi£Xl-SMi 
2 ©®H£: <}: y ft 6*?^M«83feia»£fcv 
IMBftTttttli : MS l ««™S:*t4* l ©^ft 

iB^yfty, 2v^tai»y>gb«ManfciM»©*iaiM 
10 i: ;#^©tfraM*t-^atv «trSBmi©*fr7^»i: 
liMftsm 2 ©te^ja&fcW U IttBS* 1 ©^«sa 

ic^f Lx&&&zmi&ir z>%z y ft y » 

#-*iWB4»iaiM©Ma»cse(t«fc^uv^a &;rrs& 

ltfBS86SC© c f 3 fSM©#^»c33V^T, &*©4^-K>y S 

i*, B^-rs*raM*©*ffS-rss^K^hfc, ttna^ 

tWatlGR©#iaiM©#* 'J 7©B o h r 4^*7 

©ms icms &«fes *vc as y , 

20 tff|B^2©^#^a«N%^ril$:!f#mi:-tS*^ 

c«*«83 «fBaa»<o*iaiM<o#^i*. ttfias^-K 
>y s^es^bfe#^{c^s^a«fcy ; b^3S^c/jN 
a v ^a s ^ t zm&t tss*s 7 s ass©*?- 

±>imK%s&vx. mnmizi. 3 v^y 

^^©^iltBS^fflSrl-S, «KW»cJp.-<0»?-Ky 
h feJUrt-t* 3 i: & W»4:-r6M#Sl 7 * fci* 8 iB«c© 

30 m&^mmm. 

[If 1 0 ] ItFlBMS:©*-? h©#^ lilnN 
A s <fc y ft y , 1tffBMft©*r^M©#^ a A s J: y 

«iB^©*^-4^^^a 

HNQ(1 1 1 ItfSBI nNA s its m&Z I nN x A 
si-x W7^-*x«%0. 03- 

0. 0 4T*fe-5Zii:$:^i:-rSs M*5I7~1 0©e) 

VN-fn^-«8BSg©*^^#5§^S= 
DHMtQC l 2 3 *mtfm&t ; Mi>mim®Ltlz%. 
40 ^atvfeU l <Dt? 5 'V KMi: ; KfflBMI l ©^ 9 v KM± 

ic^atu fi^-fiBt&^tfnsttMi: ; immm±iz 

jmatvkM2CM9v KMfc ; ttflB^«ES«JilC^ 
figa*V IWBWlWi'^y KMSr^LT»l<Z«l»«a!0 
dp-v 'J TS:StIfiB?S14Mtct±Af SMS l ©SMi: ; ItJfB^ 
ZOt^v KM±K3W*3*U ttfiaH2©^7>y KM?: 
^•LT^2©#^S!©^^ y 7 &IWSSttMCftA"t* 
Ml 2 ©®®i: «k y ft 6S^¥*#im$!glcfcv >T, 
IWB^FflBSti : » 1 ©fc^fcRfc*"*** l ©^^ 

*saj:yft**iaiMi: ; KfiB*iaM*ic^a*u ttrsa 
50 «i©«meRfct4»ft*»2®*frf^a»«:*u ttma 



3 

% i (o^mim^zMLxm^m^^-r^m 2 <D*m 

IWBWtt©*llW®#^ tt** U 7fflB ohr ¥#£TF 
[0 0 0 1] 

1--S„ *^y7©KC&«>0>&v\ vvb#>&'Vi/?¥W 
) ttHA-rti. **yy©tt«te«ttx*/i/¥fc#fcjfiMi> 

* * y r& 1 ?^7t«ncKbai«)fcv>t>^sft?-#^«Ki 

[00 0 2] ^3*^y7<D^£&&&2<blc3i«>fc 

■s. ^r^yroDiBCiittJ&s&JCjitofc^^i^-K 
v YWkX\%> 'J TO 3 r^65*cP!9t5ii«>CD*S*^ 

j|«B«j®4iltWa»ic«!y, r*uc#v\ ^y7©i^ 

T'g£o ##**?KvM«e&RHET<0.fc3 
[0 0 0 3] hflSttt. x*;i/^ 

oft®* s v * una* mmm^mm^^ntc 

[0004] 

liMO V P EftS^ct-^'J 7*©IBJK#»Ki* 
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<, 4: bT*Ra***& ** v * 
« 1 ^TcfidF^flKiSrS^^-^y V 9*9-7 A 3^«fc 

y aww %>-mmg& tvz v ^. 

[0005] »Kv h#ittcoVNT=b> 

but** y , * fc^s*^- hotk £v%t «7t5f§ 
m»i*--y9*&'Dr=m&* Mxizw$M&Fv h 

[0 0 0 6] dfttC&U InAs/GaAs^ffil* 

^•V^^CDOTlCHi^-tSV^^S S-K (Stranski 
-Krastanow) «E- HflfcftftSflWIfftrilCJ: V, S«± 

ttfT'^SZLhtf^'DftTV^. fiftft, GaAsSi 

InGaAsli^E MB E*£tC«fc »JiHlt**Z 
£lC«fcy, W3O~4OnmfflInGaAs0S^ 
GaAs3ittUHC?BfltS*l6ifc3(>^a*lTV^ (Le 
onard, D. , etal., Appl. Phys. Lett. 63, pp.3203 - 
3205, 1993). ALEjS&ttoTltStf'l 5-2 

0nmiS(Z)InGaAsffiS?:> GaAsS1£_hlC, 
10 0 nrogS©ISII5g , X?^^'e#*ii:*^StlTV^ 
£ (Mukai, K. , et al., Jpn. J.Appl. Phys., 33, pp. 
L1710 - L1712, 1994) „ ^IC, MOVPEfflCio 

& (Oshinowo, J., et al., Appl, Phys. Lett. 65, (1 
1), pp.1421 - 1423 (1994) „ 
[0 0 0 7] frft^Bfi^^DXlf j^S/*Jl4KftK 

icjt^Ttts^icf9#T?&y, *fc«^-Ay 

?8*3ftfe*?-Ky h*a©i^nt^lc<fcy*ffiS:a^ 
Sz:i;t;J5:v\ *^**f-Ky hlcMbTti7* h;i/^ 
^V^yT. (PL) tiifl!l^S*VTfcy, 1. 2eVtfi£ 

{cfcv^, *^yj2;^ofePL^-^^b5>©*^iig 

$tlTV^^> (Leonard, D. , et al., op cit.) „ 
[0 0 0 8] ^^^©S-K^-K&dgofcS^-F 

V^%CD^ h;i/ i Niil'I (FWHM : Full Wid 

th at Half Maximum) ^^S!^IC148 0~ 1 0 0 me V 



(4) 

5 

i. i fimmmv^h wm&&^&%ffi®^"z- 

£ Wt V *6 , mk& S - K =E- K®*? K >V h T* 

14, p L&fi&<&Ktcjs D-cia^-rs 3 fcawe&o 
area. «jt»cH^bftv>*T-Ky r>*>*»fcy-£**vc 

[0 0 0 9] SBC&oT, Farad fife (Farad, S. et 
al., Appl. Phys. Lett. 68(7), pp.991 - 993, Februa 
ryl2, 1986)14, I n P»g±fc»?*&LTi|W3*l 
fcA 1 I n A s 7 7f±© I n A s J: S - K 
Ffi-7-Fy MCOWT, 1 . 5 /im»<DP L?&g:£ 

? h;i/(DFWHMl41 1 0raeV£lb*U, {@*CDifc?- 
F V h CDMStf^tC^W^fggl^o T V Z. £ Zrt 2 

[00 10] (j&fcOS-K^E- K«*T-K 

h £ Z(D J: e> R H E T <DpM b > *fr>1 U 7 1 

mom v y*)\#b%jm \ s 
[ooii] itiicafu *mx»?mmit. ftic, & 

W^-tS^IHW&^U ^*+IHW±»ca tic S 
- K^E- FT**?- h & JKBltUfe«6; ±I©1^ K 
y h±£«£!M-<&3i#&$8Jil> (Su 

giyama, Y. , et al., Jpn. J. Appl. Phys. 35, Part 
1, No.2B, pp.365 - 369, February, 1996), Z.<Ti%% 

mwzmmztu mm 1 a&i-imtimtezm 2 © 
zmm-zn 2 cD^«s^<fc y & y ***ibb#i8W© 
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&, dr^UrCOBohrijmAT©^ Wl-lftK*?" 

f^v h^iajsfcfibfe^fc^-rftwaiyfe^aKWJ- 

fc» 4$H8¥9 - 3 2 6 5 0 6-5§^?8£#R& 
[0 0 12] #W&»Ky h©$§#'Jl4, TJg©*?F 

[0 0 13] 0714, ^SS^-F^y h* 1 ^^®^ 

■T. 07*#figi-SlC S^OStSS^#Ki3l4, Ga 
AsSiSlOD (10 0) ffi±fC)SS4 0 0nmt^ 
tlfcGaAsA»y7rM2±lC^S4x, ltfla/N*^7r 
® 2 ±izm l J ?S b«M S ftt~ G a A s ttftSJI 3 a Sr-g- 
^ #^rCDcpraM3 atp{cl4, I n A s .kS^S^Sa© 
» h 3 b ^, *a2ic|6t!c LT^S *iT v nS„ 

[0 0 14] Z:©J:e){CL/TGaAs>''?^7rM2±{C 
mtZtlt- I n A s ^14, M 2 iZftlsT 7 

iCiSV^ I n A sM©x^^^r^;i/S5:^*Sii:^ 

- Fic «k S I n A s ©^f^«*^ 15, -tcMUfSB*? F 
y h 3 b *m&$Z> I n A s IWB^< V 7 T 

^2©WC^3tlS„ 
[0 0 15] 0^©#I5STH4, Se>lCG a A s ift|8Ul3 
a*^3 b^I*SJ:e)lCSe>lC*^3tU ,gi3b«)^ 
fiJtfeiWIBWIS aO*SS^yig3tl«>. #*<Z>&3 
b 14, ^WIC(4 2 0 n mmm.(D%t 5 n mmSOiff S 

z: t ic«k y , ^'J7^3 &7c#rtcE0 CSi&Sfi^ F »v 

[0 0 16] frfr&re-Ky h<Z)^'Jl4, tpraM3 a & 

t», *-?f«v h 3 b sra^fiwa-tc ^?f^ic#e>s 

3 b T*©*iaWl3 a0dt>, *W&T 

M<Z>M3- F y h 3 b sa^ap^JCiWlWfc InAsOli 

[00 17] 

BWjWiRfcLJiifci-eiHn las (a) , (b) 

14, BI7©fa®JI : f'«Ki3lC33V>T, GaAsJ:y*eS 
cpP^Jf3 afecfcyfl nAsiyfteffK-yhSb** 
ti**iiJifeJ:tf5JMMil/fc«SiK:ov^T, 7 7Kt 
(7)7* h^^^yfe^^ (PL) 7.12 h;b$:S!lSbfc 



(5) 
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[0 0 1 8] 08 (A) £«S-r6lC »FV h3 b 

fe i MWi bfc£tf ©flBBTCtt. p l^^? 

£fc#SKfi£#oTfcy, «*©*?Fyh3b 

«5ta>*>MftR*»l. l/tmJ:y%)Jffi!!£fi«fC» 
y, 1. 3 Atmff&evMil. 

[0 0 19] ZtlKMU m8 (B) Kj^bfeJ^fOf 1( 
ISM 3 a £ J:0*¥- Fv h 3 b & 5 Jgf«J§ bfcig^iC 

fc^HS®»?K«y h 3 bjWa*AS*WlOtgr£bT*«iW 
»c*-©» F v b - SraWStf. -© 

#£-fcfc, PLJfcfcBfcRtti.- 2/tmW±li-e, 

[0 0 2 0] 4^&JJH©II!B&JWfcb;^ 2 

St #j8i»©* yjM^fcWW*. s&fflffltv 

feftT-FyhSr^** 1. 3 /tm#feSV^*J:y^?SfeS 

5. 
[00 2 1] 

«T*»ft*"r*ni i ©iNWttaiw: y fc y > sv 
j£3*w mm i ©wmeRfc 2 ©«?*aK 
ssg2©^»<**gaj:y5&y. #*fflB#niw>J*sK: 

IS^C^bv^fc#*&88&®*?-Fy htS:^ 
*s tfflBll«©#IBW© ! 8-*Ka3Vvr, Fv 
M*> W^**IHW*©^+**y-Fv ht, IMS 

SBM*©*^©^ tt^-V U T©B o h r ¥&UCF© ' 

jsstc#a&85beanTfey, stfiBB2©^{^si* 
2 icfs«cLfc«j: e> iwawR©4»iaw©«"» 

tt, IttBft^Kv WS*J*»bfe»fc»c*-r**SJ: 

^lgB«©»¥^<*I£fiKJ:y> *fcl«U*«3CflB 
«b&J:3£, |W^JbfctHK©*?-F*Mi. 
*^Wic^b-r, £SK»m. 3Mi»»6v^i*y 
*&fcR©3fei:*BSflU8*-*"6* HHft&KJP.-©*?^ 
h &?&&t& ZL £ *&&£ t 1 * fctt 2 fBft© 
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IC, ItflEMSC©*-?- Fv h©=&* ttlnNAsiija 
y, ttflBM!(©*r^JS© : &^ttGaAs«ky^3i:$: 

#$t£-r<&f»^i~3©e>*>, vN-rti^-^fB^©* 

-7-^«^BfC«fcy, *fet4«*3S5(C|B«bfeJ:^ 
IC, ttffiBI nNAste, ilHfft&I nN x Ash £&L 
t=.m>. »^^-^xA%0. 0 4T'$>2>Z.£*!® 
U£?Z>. H^l~4(De>*>, Wfift**— OTtt©* 
?¥#ftMicJ:»j. SfctdJMC^BjciaiRbfeJ:^ 

T, tlfiB*?«5£tt : « 1 l ©^ 

itriE^ 1 ©*m£»fci«Mfc**2©*m£»«:#b, 

1MSM 1 ©4HIMWSai^bTS*»S:^"t** 2 © 

*mim& <fc y & y > #*tWB t Pia«©ffa k^kwk: 

SSC©*^©^^ y 7©B o h r ^iKAT©J?3 

wsa«:««a*iTfey, iwaw2©ifmw«sftttNS: 

#«7tC|B«bfcJ:e)lC, 4^#SS^ : tuiB4^^S 

«±K^«anfeis FSi: ; ttrta^ 1 5 

y FM±W»«a*u »T«BSfr*trtStt*4: s.WBfS 
14M±tc^§*ifeH2©f 7*; F®fc ; ItJfB^^S 
«±tyi9asn. IWB»l©i'9yF»S:^bT*l© 

^^©^^ y r s:ttfisS'ffi»icaA-r 1 ©«ffi 

£ ; «rl3W2©^9y FM-h»C^fiXSn, ^3^2©^ 

icftA-rsig 2 ©®fst a y ft6«^HWt«3«ffliK: 

(0 £V>T, lirBB*?*»tt:*l©to?^&#'**£ 1 
<JD^^^<fcy«iy» Ev^cHkyjgbfWIStifelHS 

©tpr^Jii: ; #^©*ias*ic^is*u iwawi©« 

^^BCi:«M^5^ 2 ®»7*BSS:* b, tuBBH 1 ©^ 
iWWIfiltc*!' bTS«*&JK*t*» 2 (D^N^a J: 

y&y, ^^la^iBWcffac^HW^bv^isas: 

#*S«K©*?-Fyh tulB^(©*r^ii© 

otimtzmfrvvvti* itfiB^#3sts©^®icss 

ft^WfC ^Wlc^Jb, KfgHM5c©*r^M©#'*« 
40 ap^i;TOBohrWWT©^lC^3S:ia^$tvT 
fey, ttfiB^2©^f*3ea«NS:^r.fcS:4^ii-t 

y » * 8 icia^b 

fccfcdic. ttfiBMit©*^©^^^ «WB*f-Fyh 

*«i *BfeRbfe«^K^-r*i«a <fc y *h^wic/Jn$vn 

' i: ^^i: + 6 f EiS©a^g 

fWSMaatKij: y, *fc«is^9 icfa^b^.-Mc, 

IWaS^bfetBRcAT-F-y hidu «**ttKHf^b 
T. HKWk: l. 3 Mm ^$>svNii«fc yjats©3ti:ffi 
2#ffi$r-t-S, *»»£*-©*?■ Fv h&^-TSz: 

so t zmitt&m&z. 7 * fei* 8 iE«K©*^^»i6ye 
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MS©*-?- K*v b©#* I* I n N A s <k *J & U, lufB^ 
gfcW^M©^-* a A. a J: y ft* 3 4: Sr^il'tS 

it$3 7 ~ 9 © e» v s-ffrfr-msMo&i-tmftft 

IE I n N A s tt. I n N x A s i- x ZMXsTzM 

^ JtfiEV^^-^xjWKlO. 0 4mitS:^ 

-rs. ji*S7~i o©e>*>, v>i*ti*>-^ia«®s^ 

*u S7*S«:^rttfSttMfc ; tilf3?SiSM±£JI&*a#i 
fc» 2 © * 5 v KM ; «&K43lttMS^fca8*3 tu 

mrss io)^^ kms^lt* i ammio** u 7 

y KM±W»*Sft. tttBW2CD^9yKMfc^UT* 
2 ©#«!!©:* U 7 &tfflB?SttMK-$iA**f& 2 ©IE 
C2: «fc y fcS»4^i»ffe 1 G3£®C fcv MKfc?* 

&a : mi i ©¥##*sii£ y * 

StflSJii: ; lfrBB*IBlM*tcJKtfta*u tilR* 1 ©&-?• 

Bjsfcssis 2 otei-fmzm u tmim 1 ©^ 
j&y, #^t^waM©Jpaic3feH«»c<*bv%ffis&w 

fS^St©*?- Kv b 4: 5r-^*s tufBMfc©#FSM©# 
*tt**U7©B o h r*|*^T©MSK:M3*:IWfcS 

tir y , ttnsfg 2 <D*m<mm*K zsti* t 

IttM] 091*, Ga I nNAs^Sr^tfl I I-Vifc 
<bi^^W!ft©&^5^^> K3rV y ^x*;!/* 
£©K&&3St (Kondow, M. , et al., IEEE J. SELECT 
ED TOPICS IN QUANTUM ELECTRONICS VOL.3, N03, JUNE 
1997) . 

[0 0 2 2] ®9&#m-r SIC, *&-?£t&#5. 6 54 
A©G a A s lC33VVt4>4©N#A s 

U *feGaAs-Ga N*K4«Kfcrt > 
F3rY y ^"x * ^©T^©^ -f> ^«fc y , A> 

$&&§!© I n A s \Zftl,Ttt%gkt*J)\;V®M.OM& 
WM*.ti-t2>i)\ N©igg*^M$TH*Wlg&$i3£© 
*Bft«:*H*U ^>K^y^x*;b^E g jW. *©*! 
)S&InN x Asi-x £&L£4ft#« 5£ 

Eg (x) =0. 3 6 + 1. 53x + 4. 2x (1- 

x) 

icfcygcffc-rs. 

[0 0 2 3] tfcoT, ItflBI nAsifKv 
1 OM5KMUfe«r^fe^tl±7 7Kf©PLi*K 

i. 1 6^m (otmizMfo-t&mi. oievmm 
*TLa>^u&vvBic>tfu plx*m6i. 3 a 

m©®StC*ffS:-r S 0 . 954eV* $ 1* * C 
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tt. tilfB^> K=¥* -y^X^l^Eg fc^&lCO. 11 
4 eV£tt^£-&*Ui<fcV\> Zl©fe©lCli, IW3N© 
*fl^f^^-^x&0. 04 4 9lCi25WU*<fcV\ * 
fc> SaT»^>K^V^X*^tt7 7KfC«W6 

«ty^>-rsfc©, mam*? 0 

3 

[0 0 2 4] il^5T% GaNAsfcSW* 
G a I n N A s JM>N^fll£4MH(Mt^e«, G a 
A s S«_h(c&^£-f& «fc e> Ki*©ftU*&1WW+* - 
£;W2S3nTV^o MAtf (Kondow «k tfrtt) £# 

*S-K«E-KJ«fi»CJ:y?g»aS4x* ! b©^*y. «o 
T3^fc©M©«?5R«^*««Rtt"t* 3 fctfiWIi:* 
S„ H9iW*i^K. GaA»W^ttI 

n a S ^© 1 1 1 -wmit^mmmziB^rNifiA s 

n A s ICfeV^TN ?:#A b fe^T, InAsK-yhhG 
a A saHR4:©iai©^3f^ld^"t6«|fi!lSrioVt. 
L*^U ^A$tlSN©*^|tflBia^^^-^x{Cb 
TO. 0 3-0. 04©$&ffl-C'tiU S-K^HtfCig«& 

[0 0 2 5] 01 (A) , (B) fej:r>*ig2 (A) , 

(b) «, *^ic«ksfi^-^^s©jsas:^-r. 

-©#M^&#U !5i^&#BS-i-S. 01 (A) 

flB-r 5 IC, A»y 7rS2 ±lCtt#M©S^- K V h 3 b ^ 

jKiasn. a e>icitfiB^M©*T- k v h s b &se> <t e> 

{C, mM©GaAsTOM3 atf&f&ZftZ. SklC 
ItflBS-f -Kv h 3 b fciOWM 3 a «fc y «;«.S^«Si 
3$:^e)«fce>lC, GaAsdr^«V^M4^^$tl-So 
[0 0 2 6] 01 (A) ©#l5tt*tt> @7i3Lfc^ 
©#Bl»c*f U tmSfr K v h 3 b 5: 1 n A s ©ftfc y 
lCi!t<j4%©N5:^fe*I nNAslC«ky®%^«>«, I 

IC^oT^U *©^*^-K«y N3 b^S^fflf 
S) l 6©iffi*7t)^<^'&. 01 (B) tt01 (A) ©S-?- 
ij^l^g© 7 7 PLX^ b;i/&7rrf . 

[0027] 01 (b) &#m-r£ic, etfiaa^Kyh 

3 b icn %-g-*-ti:sz:i:tc j: y, p L5t 

JK©tf-^^7 7KIC^V^^)1. 3 AmlC«c5 Z14:* ,! 
fc^S. 3*lfC*fU 02 (A) ©flBSTftt. ffiBIn 

n a s «k y ^sa-?- Kv b 3 b &^t/*r^M 3 & &&g& 

(ml) «M-tS. *0M. ltfB2*r^M3 a©^$d 

Itfia*-?- Kv h 3 b & i S^S-tirfe#^©^S «k 
y %5»< tJte-T * z\iiKii y, #gJ(©4^- Kv h 3 b 
S>Ki©±®lcgii:^^c^'J$-B:5^i:^tB 

[0 0 2 8] 02 (A) ©^jglCfeVVC*, ISIBfi^K 
y h3 b*lCNS:*«j4%^A-rSii:lC«J:y, 02 
(B) K5**-*}CPL«*«:7 7K»Cfe^T*&l. 3 
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(b> otma. m2 (a) ow&^&^x. msrpn 
[0029] -mz 1 1 1 -vmt^m^mmz^x 

02 (B) OlfeZkZflZt.* M2 (A) (^tl»74NSi 

%<fc y *; 7bHC'>& V SCO N CD3iAT'+#T% &o 

T, ±f3mfI47«g3$:6ge>3i:lC<fcy, N<Z)*SAIC 10 

ICEHi-tSZlii^T'^SCO^^So BI2 
) (A) 04* K* h 3 b £ 5»*Hbfc*RftK:;i3V*Ttt 
N£JgCWt'2~3%, #*l/<ti$J2. 5%^Al-£> 

z.tz\ fltms i . 3 m mi§<mmt&zft& - * **** 

[0 0 3 0] 

[SllU6«n EI31*, *5MB©»lia6«fcJ:S«)tt 20 
*-f*-K2 0©l**«:33V*. E!3£#flf3-&IC, 56^6 
^-ftf- K2 Ote. (10 0) ®T*®£2ftfen+ MG 
aAs£^2 l±lZ.m&.t<tU MIBGaAsS®2 1± 
(C^[WlCli4 0 0~5 0 0 nm<Z)^ST**f^3tlfen 
+ W.G&AsAv7TM2 2f m&*V7TM2 2± 
IC, ItgHWiCteS 0 0 nmfflfS«nfcn+ 3HA 
lGaAsj:U*5T»7'vKS23t, fufB?5y 
KM 2 3 ±lcjfc§!!#jtcl£ 1 0 0 n mCOjpcS tC^c? 4t£ 
nfflGaAs J:yft*T«WJ!tti24 4:«:*D. 
fC, #M®2 4±lCli. aMi^filig©-gP5:#^t* 30 
#f£ F- -?G a A s M 2 5 2 0 n m©J?3 IC^S tl 

So 

[0 0 3 1] Jf2 2~2 5tt, ^JAtfMBE&tCfcy, 
6 2 0° C<DS=KiaST'^S*V-S„ -tOBJ. 

ftCDAsJEE£6X 1 0"6To r r lCfa5£-r&tf>#<fcV\. 
ff 2 5 *ggtftatlfe«. G a (DWSriffilSTLTg^&g 

twtiis 1 0° cizxyvrz* $e>ic s(ffB5 1 o° 

CD^^V^-A5:N2 ^XvtftlCiAU 2^M^ 40 
©^K-^InNAsIS:. ttflHGa A sg2 5±lCif 
iR-f-So ^6*WIK:§lfel«sa&K:»Si3 0»fHI©r- 

tlfelnNAstt, GaAs®2 5±lCfeV\T, 
2 0nm, H$A15nm®, ^g2lClHSIL/fcfi8;*^2 
6 b ItrIB I n N A s Jf0*§«te, «*.tfKo 

ndow, M. , et al. , IEEE J. Selected Topics in Quant 
um Electronics, vol.3, no. 3, June 1997, pp. 719-730 

KIMR©#8tfc J: y mf-fZ Z.£tfX£Z>. 

[00 3 2] Z<D^^lZLXmiMB<DI nNAsg>2 5( 
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6 b ftftftftS *t&«. SfflBG a A s Jg 2 5 ±\Zlt. ItflB 
InNAsA2 6bS:Se>J:e)fC, JJS*<2~3nm© 
# K-7G aAsi »J 1 A B©#!8* 2 6 a &i£ 

m?Z* frfr&imo>&& W«t2~3nm©GaA 
sI2 6a^i:S)!)%2 0nm, ig$#S<<j2~3 nmtf) 

1 n N A s » F* h 2 6 b jWHtbfe»?«Bl*W6> 
*t&„ *^*tflBWl2 6 a©it®tC#V\ $fclCg&J&g 
LT^feInNAs62 6b«U WS#f»IH»2 
6 a(Dj?£tC|gfllftK^l^2~3 nmlC^>1"* 0 

[0 0 3 3] SklC, |«rl3I nNAs&2 6 bCO^h 
IfflBtplSIJI 2 6a ©*HIS:#9A«4 BMUSBU I n N 
AsS26 btf±TKm^tdBimM&ffl&2 6 tf, m 

mmvi&Lomm* mmm-mme^ wonm 

[0 0 3 4] Z.<D& *f§J12 6 aCDiSS^SS^; 
^UfeInNAsS2 6 b CDflSS <fc »J V ^4* 
2 6 T-li, 4-?- h 2 6 b it, tfLhcogll©*^ F 

> v h26b tWgklZ&LX^^nSM&t&Z* t-t£U 
ZLftWr&X'b, 4-7- Fy h 2 6 b fctfLh©»0<Z*?-K'5» 
h2 6bfc*^iH^LTL*e)3i:li«;<, 

2 6®«®#5gl*i^F$tvS„ *^F^ h 2 6 b 
hi!Lktf>iS!l£>4-y- F>v h 2 6 b fc©ff3tc 1 ~g!cM-7-M© 
G a A s ^^EL/TVNS-BTtg^feSo 

[0 0 3 5] HSCJDIS^^^- FT'li, 5 6>lCftflBa 
J»T«I12 6±fC# F-^G aAs!27 #*£8t3 

-t©±lCpa[GaAs J:»J**±WSfilWI2 8feJ: 
t>* p +§9 A 1 G a A s J: y ^^>±<R!l^ 5 V YM 2 9 ^, 
^■tl-^tLl 2 0 nmfe.ktKS 0 0 nm(Dj?SlC^S 
tU $&lC)f29±lCp + MGaAsiy^^y^ 
Jg30#, 5 0nm(Dm2lzm]&Zfr&o M2 7~3 0 
<jyf&$&, MBE?*lCi:y^*c^.««kV\ 

[0 0 3 6] 3 tie, iC^CLTJ&fcStlfeaUi* 
^flc^ittcMLT, fulBG aAs7t^77l2 2 *<Sffl 

lCSiN«®fiWK3 3S:?gRabfe«. ^V7rl2 2 

±icm®3 1 &, *fciWB*-w^»3 o±icm®3 2 

A^A^WlOBf&b&iT-Fy b 2 6 btfg«±ffiicg 
tittC&gU ItflB I n N A s F^ h 2 6 b ©»flfiS;fe 
fe.fe^InNo.04Aso.96^^-^^«fc 1 ^ 3fe»CH2 
(B) T'ttt^bfeJ:e>lC, 7 7KJCfeV^TiSER««l. 3 

7Mm<D#SlC$V^X^*h;b££S£. ^ 
gB4-7-F^ h2 6 b^NM^xcD-fit^O. 0 24 ft 
S^i:lCJ:y, 7 7KT-1. S^mSfflW^lf) 

[0 0 3 7] $e>lC EI3©^£tCfeV^ Ell (A) 
lCj*LfeJ:e>lC4?-Fy h 2 6 b 5r#^^Ufc#^tC 
14, NCD»Mx?:0. 04fci-*iil»Cj:y, 7 7KT' 
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Kv h 2 6 b MW#WK43»^»Cfev vc»£ 

i. 3 fim<nfflffl&zn&fctoizfc mwomm. 
mmv-w**- K4 o©mfcavrinffigBr?& 

6. fc«U 04 if, ft£Stf!3L&^lc*ft&r*fli£ > 
■y^*- K4 o©$$r®0tt, 03 ©=fc©i;igfCift{c 

[0 0 3 8] 04 &*fifft&IC U—*f#4*- F<Dtt 

— V#4ic- F<m83m*Ml&ir&. ■f fcfcls, Sit 
tca^Jbfe*?- h> h 2 6 b iz «fc »; ?BrtS*ifc)ttttW8a 

- U> h3fcfcfcoTtfrBBflSR)HSS5 7-AR*W?)tV 

[0 0 3 9] 0*tt#B&-rs#. «WB*9y-KM 
3 l£%MWgt0mK\m!T&tt&f&VX*>£\<\ Z 20 
©#£tt> I/— »f#W>«--K4 OttVvb«>*DFBl/- 

[2&32Q6MI 05tt> *^CDH3|g8gMK:«fcSig|6 
R5 O©«|^S:^-riS?ffi0T'feS. 

fceu 05*, mzmnstcm&zttfc-r&&frizi* 
[0040] ®ife^!i/-^>f^--K5 07?f±, «s 

*3 0CD*iifK:»AR«|»JtBtAR3Wg^tS*l6. 
GaAsJg24 j3 i^G a A s ®2 SOf^byiC. Ga 30 
A s £ A 1 G a A s ££2lC«jiLS 9-t. LTftft-f 
&JI2 4' , 2 8' jWKJfcSft. M2 4' £Jf2 8' i: 
©WKU MfejyygflHft&ftStl*. HttfC Jg2 
8' ©SUfgittt, M2 4' Offi§WL&*)*>'Pt£<-tZ. 
[0 04 1] A*5«tlt Stt(C^Jbfc4-7-K^ 

h 2 6 b let vimztitzmt* wm&amzmaz 
mu&jsmzmitzmzimMmz <t y *u 3 

ttv v~7M$ 0 ©_l±®j: y mtt-r &„ 

K4|dlffl 06tt, 03©^66MfCfeV>T, £>bic 40 

tt, h 2 6 b*^LT*0ittKJ|t--©*?- K 

«vh2 6b' jWBJ5fc3*i$#. 3MN5*?-KyS2 6 

b* ^itsi*;!/^^^ hMiSkic&Kfcst 

^A(d*i£. *jW7i-Mt M*tt8 0 0° CT'l 
£lfflfT*:*.tt\fcV\ fc£U 06*. $teCBWILfc«H&' 
KttH-©*fl8«P*«:#U f4B^tt#BS-r-5o 
[004 2] JSA±©#SQ6MT'tt, G a A s MUZfe®, 

nNAs©£{C£y^S*l.g>«;^-Ky 50 
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j££*l-g>t>©T'tt&<, 2*"^-ax£*3fS/*;wfc€: 

GaAstfeliAlGaAs^U *^Ky h 2 6 b £ 
Gal nNA s £ l/tfc^V*. 
[0 0 4 3] JBU:KB^Lfc«SQt^ca3Vvrtt, 

^£©*&^)£i&©T*i#7%&-Rc:&£ 

ISSWMcov vtBW! bfctf. #»«tt*W**£&60!K:R 
£3a%S=&©T*ttfc<, 4^FH#©«BffllcfB«a)Mlirt 

[004 4] 

*ltt\ I nAs/GaAsI^I?K»; httSUCftVi 
T, I n A s h cfnc4>*©N Sr^A-tS Z.MZ 
«fcy, 1. 3Atm^T'®K^<&S^^#^S*SV^ 

[01] (A) , (B) tt#3gf8©J§ai£jjVf0T*& 

So 

[02] (A) , (B) »4*«W©jB0a&5Vt8a©H-C 

<&<£>o 

[0 3 ] *^©H l 3960ftc «fc *>Wb94 *- K©# 
f££aVtKfTffi0T'&5o 

[04] *mi<om2m&Miz£z>mffimMu-- v# 

4*- K©«fe&«:^'tWf®0T-feS. 
[05] *»H©S|3ia6«Hcj:6BS«3«ffl!l/-^-f 
*- Kffl#*&^11WiilST?*S. 

[06] *mio>mmm\z&z>wt#4*-\!<DM 

[07] ^©4^^fls^S©«l^©«tllS:^1-0T* 

[08] (A) , (B) tt. 07©«teRK:fitt*PLX 

h;i/$:^1-0T'$)S„ 
[09] Ntrfrtrl I I -VM^i^M©M 

HW©fW§] 

1, 2 1 

2, 2 2 /^y^rjf 

3, 2 6 SUMT^Ki 
3a, 2 6a (pfflM 

3 b, 2 6 b, 2 6 b" 4^K>vh 
2 0 383fe*y*-K 
2 3, 2 9 V'yvYm 
2 4, 2 8 ^IMM 
2 4* , 2 8* MMM 

2 5, 2 7 #K-^W 

3 0 dp^^y® 
3 1,32 «H 



(9) 1-2 6 60 

15 16 
umk 5 0 HBDtffll/— y4T>f*-K 



[®l] 



[02] 



3b 
3 



(A) 



GaAs 



GoAs buffer tayer 



-4 

-3a 

-2 



(A), (B>tt<cftw^nH2a*-r»]©0 

Stack Numb©r.mo5 





tea 3] 



20 




20' 




26 b' n+AiQoAi 



n*GaAfl buffer loyer 



(IO0)n + GaA» Subitrote 



.22 



.21 



(10) 
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[05] 




3 SUM* i * ffifcttffl * - 
50 




[07] 



[08] 



^ 



3< 



3a 



J 



GoAa buffer 



(001) 



(B) 




1 1 r 


77K, 1mW 







1 1.0 1-1 1.2 1-3 1.4 



